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A selection of interesting papers that were published in
the month before our press date in major journals most
likely to report significant results in structural biology.
1Department of Biochemistry, University of Leicester, Leicester LE1
7RH, UK and 2Laboratory of X-ray Crystallography, Dana-Farber
Cancer Institute, 44 Binney Street, Boston, MA 02115, USA.
Structure 1997, Vol 5 No 12:1717–1719
n Crystal structure of a hedgehog autoprocessing
domain: homology between hedgehog and self-
splicing protein. Traci M Tanaka Hall, Jeffery A Porter,
Keith E Young, Eugene V Koonin, Phillip A Beachy and
Daniel J Leahy (1997). Cell 91, 85–97.
Secreted signaling proteins encoded by the Hedgehog gene
family induce specific patterns of differentiation during
development. The authors identified a 17 kDa fragment of
Hh-C (Hh-C17), active in the initiation of autoprocessing, and
report here its crystal structure. The Hh-C17 structure
comprises two homologous subdomains. Residues in the Hh-
C17 active site have been identified, and their role in hedgehog
autoprocessing probed by site-directed mutagenesis.
3 October 1997, Cell
n Structure of the substrate binding domain of the
thermosome, an archaeal group II chaperonin.
Martin Klumpp, Wolfgang Baumeister and Lars-Oliver
Essen (1997). Cell 91, 263–370.
In archaea, the chaperonin/hsp60 family is represented by the
thermosomes. These consist of one or two types of subunits,
which are usually arranged in two eight-membered rings
stacked together back-to-back. The crystal structure of the
substrate-binding domain of the thermosome, the archaeal
group II chaperonin, has been determined at 2.3 Å resolution.
The core resembles the apical domain of GroEL but lacks the
hydrophobic residues implied in binding of substrates to group
I chaperonins. A large hydrophobic surface patch is found in a
novel helix–turn–helix motif, which is characteristic of all
group II chaperonins.
17 October 1997, Cell
n Crystal structure of the d¢ subunit of the clamp-loader
complex of E. coli DNA polymerase III. Brian Guenther,
Rene Onrust, Andrej Sali, Mike O’Donnell and John Kuriyan
(1997). Cell 91, 335–345.
The primary chromosomal replicase of Escherichia coli is the
DNA polymerase III holoenzyme (pol III), which utilises as its
processivity factor the dimeric ring formed by the b subunit. The
b ring is loaded onto DNA by the clamp-loader complex
(g complex) of pol III, which consists of five subunits (g , d , d¢, c
and y ). The crystal structure of the d subunit of this complex has
been determined. Three consecutive domains in the structure
are arranged in a C-shaped architecture. The N-terminal domain
contains a nonfunctional nucleotide-binding site.
31 October 1997, Cell
n Crystal structure of the specific DNA-binding domain of
Tc3 transposase of C. elegans in complex with
transposon DNA. Gertie van Pouderoyen, Rene F Ketting,
Anastassis Perrakis, Ronald HA Plasterk and Titia K Sixma
(1997). EMBO J. 16, 6044–6054.
The crystal structure of the complex between the N-terminal
DNA-binding domain of Tc3 transposase and an oligomer of
transposon DNA has been determined. The specific DNA-
binding domain contains three a helices, of which two form a
helix–turn–helix (HTH) motif. The DNA-binding domain
forms a dimer in the crystals. Each monomer binds to a separate
transposon end, implying that the dimer plays a role in synapsis.
1 October 1997, The EMBO Journal
n Sequence-specific recognition of the internalization
motif of the Alzheimer’s amyloid precursor protein by
the X11 PTB domain. Zhongtao Zhang, Chi-Hon Lee,
Valsan Mandiyan, Jean-Paul Borg, Benjamin Margolis,
Joseph Schlessinger and John Kuriyan (1997). EMBO J.
16, 6141–6150.
The crystal structure of the phosphotyrosine-binding domain
(PTB) of the X11 protein has been determined, in complex
with unphosphorylated peptides from the b -amyloid precursor
protein (b APP). The mode of binding resembles that of
phosphorylated peptides bound to the Shc and IRS-1 PTB
domains. These results suggest that, in contrast to the SH2
domains, the PTB domains are primarily peptide-binding
domains that have, in some cases, acquired specificity for
phosphorylated tyrosines.
15 October 1997, The EMBO Journal
n Crystal structures of fragment D from human
fibrinogen and its crosslinked counterpart from fibrin.
Glen Spraggon, Stephen J Everse and Russell F Doolittle
(1997). Nature 389, 455–462.
In blood coagulation, units of the protein fibrinogen pack
together to form a fibrin clot. The structure of a core fragment
(fragment D) from human fibrinogen has been determined to
2.9 Å resolution. The 86 kDa three-chained structure consists
of a coiled-coil region and two homologous globular entities
orientated at approximately 130 degrees to each other. The
structure was used to determine the structure of the dimeric
counterpart in fibrin, and a model for the oligomeric protofibril
is proposed.
2 October 1997, Nature
n Molecular basis of agonism and antagonism in the
oestrogen receptor. Andrzej M Brzozowski, Ashley CW
Pike, Zbigniew Dauter, Roderick E Hubbard, Tomas Bonn,
Owe Engström, Lars Öhman, Geoffrey L Greene, Jan-Äke
Gustafsson and Mats Carlquist (1997). Nature 389,
753–758.
Hormone binding to the ligand-binding domain (LBD) of the
oestrogen receptor (ER) initiates a series of molecular events
culminating in the activation or repression of target genes. The
crystal structures of the LBD of ER in complex with the
endogenous oestrogen, 17b -oestradiol, and the selective
antagonist raloxifene show that agonist and antagonist bind at
the same site but in different ways. In addition, they induce
distinct conformations in the transactivation domain.
16 October 1997, Nature
n Structure at 1.65 Å of RhoA and its GTPase-activating
protein in complex with a transition-state analogue.
Katrin Rittinger, Phillip A Walker, John F Eccleston,
Stephen J Smerdon and Steven J Gamblin (1997). Nature
389, 758–762.
This paper describes the crystal structure of RhoA and rhoGAP
complexed with the transition-state analogue GDPAlF4
– at 1.65 Å
resolution. There is a rotation of 20 degrees between the Rho
and rhoGAP proteins in this complex when compared to the
complex with the GTP analogue, GMPPNP. This rotation brings
Arg85GAP directly into the active site of the G protein, where it
may stabilise the transition state of the GTPase reaction.
16 October 1997, Nature
n Crystallographic structure of the T domain–DNA
complex of the Brachyury transcription factor. 
Christoph W Müller and Bernhard G Herrmann (1997).
Nature 389, 884–888.
The T box family of genes encode a series of transcriptional
regulators. The T box encodes a DNA-binding domain of
about 180 amino acid residues, the T domain. The crystal
structure of the T domain in complex with a 24-nucleotide
DNA duplex shows the protein is bound as a dimer, interacting
with the major and minor grooves of the DNA. A new type of
specific DNA contact is seen, in which a C-terminal helix is
deeply embedded into an enlarged minor groove without
bending the DNA.
23 October 1997, Nature
n Structure of the cyclin-dependent kinase inhibitor
p19Ink4d. Frederich Y Luh, Sharon J Archer, 
Peter J Domaille, Brian O Smith, Darerca Owen, 
Deborah H Brotherton, Andrew RC Raine, Xu Xu,
Leonardo Brizuela, Stephen L Brenner and 
Ernest D Laue (1997). Nature 389, 999–1003.
Cyclin D-dependent kinases phosphorylate the tumour-
suppressor protein Rb to control its activity and they are, 
in turn, specifically inhibited by the Ink4 family of cyclin-
dependent kinase inhibitors (CDKIs). The authors report 
the structure of the CDKI p19Ink4d protein, determined 
by NMR spectroscopy, and propose a model for the
interaction of Ink4 proteins with D-type cyclin–Cdk4/6
complexes.
30 October 1997, Nature
n Structure and mechanism of endo/exocellulase E4
from Thermomonospora fusca. Joshua Sakon, 
Diana Irwin, David B Wilson and P Andrew Karplus 
(1997). Nat. Struct. Biol. 4, 810–818.
Cellulases catalyse the hydrolysis of cellulose, a linear
homopolymer of b -1,4-linked glucose which is the major
structural polysaccharide component of plants. Cellulase E4
from Thermomonospora fusca is unusual in that it has
characteristics of both exo- and endocellulases. The authors
report the crystal structure of a 68 kDa, fragment of E4
(E4-68) at 1.9 Å resolution. E4-68 contains both a family 9
catalytic domain, exhibiting an ( a / a )6 barrel fold, and a family
III cellulose-binding domain, having an antiparallel
b -sandwich fold. A catalytic mechanism for family 9 enzymes
is proposed.
October 1997, Nature Structural Biology
n Solution structure of the DNA-binding domain 
and model for the complex of multifunctional
hexameric arginine repressor with DNA. 
Maria Sunnerhagen, Michael Nilges, Gottfried Otting 
and Jannette Carey (1997). Nat. Struct. Biol. 4, 
819–826.
The arginine metabolic system of Escherichia coli is controlled
by the arginine repressor, ArgR. The structure of the
monomeric DNA-binding domain of ArgR, determined by
NMR spectroscopy, shows structural homology to the winged
helix-turn-helix (wHTH) family. A model for the
hexamer–DNA complex is proposed.
October 1997, Nature Structural Biology 
n Crystal structure of nitric oxide reductase from
denitrifying fungus Fusarium oxysporum.
Sam-Yong Park, Hideaki Shimizu, Shin-ichi Adachi, 
Atsushi Nakagawa, Isao Tanaka, Kazuhiko Nakahara,
Hirofumi Shoun, Eiji Obayashi, Hiro Nakamura, 
Tetsutaro Iizuka and Yoshitsugu Shiro (1997).
Nat. Struct. Biol. 4, 827–832.
In biological denitrification, NO is produced from nitrite
(NO2–) in a reduction reaction catalysed by nitrite reductases.
The fungal nitric oxide reductase (NOR) is a water soluble
haem enzyme, consisting of 403 amino acid residues (46,000
Mr). Structures of the ferric resting and the ferrous CO states
have been solved at 2.0 Å resolution. The haem distal pocket is
open to solvent, implicating this region as a possible NADH-
binding site. 
October 1997, Nature Structural Biology
1718 Structure
n Structure of the collagen-binding domain from a
Staphylococcus aureus adhesin. Jindrich Symersky,
Joseph M Patti, Mike Carson, Karen House-Pompeo,
Michael Teale, Dwight Moore, Lei Jin, Amy Schneider, 
Lawrence J DeLucas, Magnus Höök and Sthanam VL
Narayana (1997). Nat. Struct. Biol. 4, 833–838.
The collagen-binding Staphylococcus aureus MSCRAMM
(microbial surface components recognizing adhesive matrix
molecules) is cell-surface localised and mediates bacterial
adherence to collagenous tissues such as cartilage. The crystal
structure of the recombinant 19,000 Mr, binding domain from
this collagen adhesin has been determined at 2 Å resolution.
The domain fold is a jelly-roll, composed of two antiparallel b
sheets and two short a helices. Triple-helical collagen model
probes were used in a systematic docking search to identify the
collagen-binding site. 
October 1997, Nature Structural Biology
n Structure of the thrombin complex with triabin, a
lipocalin-like exosite-binding inhibitor derived from a
triatomine bug. Pablo Fuentes-Prior, Christiane Nocske-
Jungblut, Peter Donner, Wolf-Dieter Schleuning, Robert
Huber and Wolfram Bode (1997). Proc. Natl. Acad. Sci.
94, 11845–11850.
Triabin, a 142-residue protein from the saliva of Triatoma
pallidipennis, is a potent thrombin inhibitor. Its complex with
bovine a -thrombin was crystallised and refined at 2.6 Å
resolution. Triabin consists of an eight-stranded b barrel,
similar to lipocalin.
28 October 1997, Proceedings of the National Academy of
Sciences USA 
n The structure of nitric oxide synthase oxygenase
domain and inhibitor complexes. Brian R Crane, Andrew
S Arvai, Ratan Gachhui, Chaoqun Wu, Dipak K Ghosh,
Elizabeth D Getzoff, Dennis J Stuehr and John A Tainer
(1997). Science 278, 425–431. 
The nitric oxide synthase oxygenase domain (NOSox) oxidizes
arginine to synthesize nitric oxide (NO). Crystal structures
determined for cytokine-inducible NOSox reveal an unusual
fold and heme environment for stabilization of activated
oxygen intermediates. A winged b sheet engenders a curved
a –b domain resembling a baseball catcher’s mitt with heme
clasped in the palm. 
17 October 1997, Science
n Structure of the carboxyl-terminal dimerization domain
of the HIV-1 capsid protein. Theresa R Gamble, Sanghee
Yoo, Felix F Vajdos, Uta K von Schwedler, David K
Worthylake, Hui Wang, John P McCutcheon, Wesley I
Sundquist and Christopher P Hill (1997). Science 278,
848–853.
The C-terminal domain, residues 146 to 231, of the human
immunodeficiency virus 1 (HIV-1) capsid protein,
CA(146–231), is required for capsid dimerization and viral
assembly. The crystal structures reveal that the globular
domain is composed of four helices and an extended N-
terminal strand. Alignment of CA(146–231) with the crystal
structure of the capsid N-terminal domain provides a model for
the intact protein and extends models for assembly of the
central conical core of HIV-1.
31 October 1997, Science
n Structure of mouse 7S NGF: a complex of nerve growth
factor with four binding proteins. Ben Bax, Tom L
Blundell, Judith Murray-Rust and Neil Q McDonald (1997).
Structure 5, 1275–1285.
Nerve growth factor (NGF) promotes the differentiation and
survival of neurons. 7S NGF is an a 2 b 2 g 2 complex in which the
b -NGF dimer (the active neurotrophin) is associated with two
a -NGF and two g -NGF subunits, which belong to the
glandular kallikrein family of serine proteinases. The structure
of 7S NGF shows how complex formation blocks the activities
of b -NGF and a -NGF.
15 October 1997, Structure
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